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FATLURE MODE AND CAUSES: Premature Operstion cosed by

¢ Electromagnetic interference o Incressed sensitivity due to contamination

0 Shack/vibration o Elecurostanc discharge

o High tempereiurc

FAILURE EFFECT SUMMARY: Prematurc firing of the aft or forward separation motors resulrs in loss of required

separation thrust at separation jeading ta loss of mission, vehicle and crew.
RATIONALE FOR REETENTION:

A, DESIGN

¢ The N3D is GFE supplicd by Johnson Space Center (JSC) and comsists of a MASA Standard Initiator (INSI)
(SEB2610000]1 ) with a backup ring welded 1o the body of the MASA Standard Deronator. The NST is controlled
by specification SKB26100066 and drawing SEB261000G1. The NSI' design is controlled by deawing
SEB20100084 and specification SKE26100097. Dewnator uacs RDX and lead aride axplosive mix for Hi-Temp
protection. NSI meets EMI compatibility per MC992-0002, Firing circuity consists of twisted shigided pairs for
clectromagnetic inmerfersnee {(EMI) and radio frequency inerference (RF1} protecuon. Pyto initiator comroller

(PIC} is two failure telerant for proleclivn against an cooneous output,

o The N3D is able 1o withsiand a model lightring flash without jevpardizing the sirength or function required to
safely continue the mission per Mational Space Transportation System (NSTSR07636. The NSD is electrically
bonded to the SBB structure through its mating pyrotechmic component.  The elecirical honding resistance is

redquired (o e loss than 2.5 milliohms acrass each inlerface per NSTS 07636,
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The NS will wilhstand 25,000 valt elactrostatic discharge beiween both pins shorted togeiher and the NSDF budy
per JSC spevification SKB26 1000466,

o Eleciromagnetic control measuras are defined by MSFC Electromagnstics Ellests Control Plan LOPLIN-D0aT,

o The NSD will not ignite when the bridgewirc is subjected to a dc corrent of 1 amp for 5 minutes or a d¢ pawer of
| watl for 5 minutes within the temperatore ange nf 3000F to -2608F per JEC specihcation SKB26100066.

o Lightning proteciion requirements arc speeified by NSTS 07636, Lightming Prowection Criteria Diocuments.
u  Qualificarion Tests:

Dictonator originally quabfication tested for Apollo in 1965, Additionally qualified for ocbiter umbilical auach
per certification requrcment {CR) 43-565330 and wath the 3/4 inch frangible nut mutoignition tesr verificd oo fire

when expesed to 3409F for one hour (maximum expected emperature is ambient). NSI has been qualifictd 10 a no
fire condition when subjected o 3 watyl amp for 5 minutes. CR-45-114-00E-KU3, CR-45-453-002 | -TKHF;
SKB261000%7.

o The NSI passed exposurc o test currents of 40 kiloamperss, The PICkable/N5SI combination lested wilh no
failures to at least 640 volts during lightning test on the shunle SREB nozzle severance system. L&ET repon 629

o Design Verificution Tests:
NSI and wiring was tested for close proximity RFT suscepuibiliry prior to Apolio-Soyuz Test Praject (ASTP).
E. TESTING

VENDOR RELATED TESTING

o Accepance lesls include tensile st (3 coupons frem same heat mreat), examimation of prodoct (weight,
workomanship, finish, dimensions, construction. and certified M&P). Bridgewire resislunce and 50 volt insulalion
resistance lest for NSL Neurron and X-may (presence of explosive mix, no foreign material, and proper assembly).

Leakage {1 X 1078 CC per sec hetium), and weipht (pyro charge and 21l other cartridge parts weighed pre- and
post assembly. Totals must be within specified wlerance). CR-45-453-0021-0009, ATP 5044: SKB61GT.
(Comiamination)

K&C RELATED TESTING

o Integrated Power "ON” Siay Volage Test is checked per OMRSD Filc 11, Vol. 1, requirement numbers
SOC00.14G. {EMI, Electrostatic Discharge}
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0 Integrated Power "OEF Stray Voltepe Test is checked per OMRSD File II Vol 1, requirernent number
SMNWGEMN 615, (EMI, Electrostatic Discharge) .

T 005
@ GO PIC west with live pyrowchnics per OMRSD File 11, Volume 1, requirement no. SOO000.410.  (EMI,
Electrostatic Discharge)
¢ GO PIC test with live pyrotechnics during launch countdown per OMRSD File 11, Volume 1, requirsment no.
SODEAD.UY5. (EML, Electrostatic Discharpc)
C. INSPECTION
VENDOR RELATED INSPECTION
o Reeeiving Inspection
Raw matenial is verified by inspection 1o assurc specific shuttle requirements are satisfied. (Contamination )

o Contatnination Coneal

Contamination control and comosiun Protection processcs anl storage environments are monitored and verified by
mspection. (Conlamination)

0 Asscmblyfinsallation

Selected manufacturing/essembly sieps are identified by NASA and Quality Assurance and varified by
Government inspection mandatory inspection paints (MIPSY, [All Failure Causes)

0o Mondestructive Evaluation

Parts are X-raycd and M-rayed (o verify cotrect acsemhly and presence of all detail pants and explosives. Xerays
and N-rays ar: reviewed by vendor, DCMC. and NASA Quality and Engincering. (Contamination)

©  Critical Procasses
All manufacturing processes such as welding, plating, heat weating, passivation and ancdizing are verified by
inspection. {Elccirostatic
Discharge)

¢ Shrage

Srorage envirenment verificd by inspection, (Contaminatinn/High Temperature)
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- K5C RELATED INSFECTION

o Recciving inspoction verifics that the WEDs have -been flighe cernified by JSC as requited by N¥T35 08(K0 per
CMESD File ¥V, Volume 1. requirement nu. BOOIFL.02. (Al Failure Causes)

o Verification that insulation resistancc wst is accepuable per UMR3SD File ¥, Volume 1, reguirement no.
BOMGFL.001. (Elcctrostalic Dischargy)

v Inspection for demage and conamination per OMRSD File ¥V, Volume |. requirement no, BOGOFL.GO1.
{Conmminauon) :

o Bonding betwezn all mesllic faying surfaces is verified per OMRSD File ¥, Yolume |, requirement no.
BT30020. (Elecwrostic Discharge)

o Shell like is verified by SPC Quality per OMESD File I, Volume 3, Table no. COOCAGMMO-000. (Increased
Sensiuvity due to Contamination)

D. FAILURE HISTORY

o  Failure Histories may be obtained from the PRACA databass,

E. OFERATIONAL USE

a Mot applicable t this failure mode.
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